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I.—INTRODUCTION.

THE principal objects of the present paper are, in
the first place, to present a general summary of the
classification of the Plumulariidee, with suggestions
for two or three modifications of the genera; and,
secondly, to offer some further observations on a few
of the Australian Hydroida, which have been previously
described by myself or others. Professor Allman’s Report
on the “ Challenger” Plumulariidee, which contains descrip-
tions of several Australian species, was issued after the
“ Catalogue of the Australian Hydroid Zoophytes” was in
the printer’s hands, and although it was not till six months
Iater that I had the last opportunity of correcting and
adding to the text of the « Catalogue,” I was not then aware
of Professor Allman’s work having appeared, and was,
consequently, unable to adopt any of the new genera
proposed therein, or otherwise to avail myself of its valu-
able assistance. Among the species described as new in the
Report, one or two appear to me identical with some of Mr.
Busk’s, and the new genus and species Halicornopsis
avicularis, deseribed by me in the Journal of the Micro-
scopical Society of Victoria for 1882, is re-described under
the name of Azygoplon rostratum. These species, with
others which are dealt with in the Report, will be more
particularly treated of further on, after the general remarks
on the Plumulariidee.

In addition to Professor Allman’s work, there have
appeared, since the completion of the “Catalogue,” a list of
localities for Australian Hydroids by Dr. Kirchenpauer, a
paper by the same author on Northern Genera and Species of
Hydroida, which includes also descriptions of several new
Australian species, and Dr. Lendenfeld’s series of papers on
the Australian Hydromedusz, in which are included descrip-
tions of a number of new and interesting species, and several
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new genera, with a list of all the species previously described,
and much valuable information respecting the histology of
those which the author has studied. I propose to make
some further remarks regarding these works before the con-
clusion of the present paper.

II.—CLASSIFICATION OF THE PLUMULARIIDZ.

In the “ Challenger” Report Professor Allman divides the
Plumulariidee into two principal sections or sub-families,
the FKleutheroplea, and the Statoplew. The first of these
corresponds to the genera Plumularia and Antennularia of
Mr. Hincks and later authors, with such recent genera as
are nearly allied to them ; the second consists of the Aglao-
phenia of Hincks and Kirchenpauer, with some other genera
possessing the same general type of trophosome. In the
Eleutheroplea the lateral sarcotheces are almost invariably
movable, and none of those which surround the hydrotheca
are actually attached to it; in the Statoplea, on the
contrary, the lateral, and generally the anterior sarcothecee,
are in contact with the hydrotheca for at least a part of
their length, and none of them are movable. The hydro-
thece in the Eleutheroplea are usually more or less cup-
shaped, with the margin plain, or occasionally sinuated, but
not toothed, and are in most cases set at some distance apart,
so that the hydrophyton has a graceful, slender aspect ;
while those of the Statoplea are generally closely set on the
hydrocladia (or hydrotheca-bearing ramules), and are fur-
nished with teeth or lobes on the margin. But none of
these distinctions can be relied upon invariably, as several
Statopleans have distant hydrothecee with smooth margins,
while some Eleutheropleans have closely-ranked hydrothecae
with sinuated margins, and Professor Allman says that at
least one species has the margin distinctly toothed. There
appears to be, in fact, no single characteristic to which we
can point as invariable. I thought to have found such a
distinction in the fact that the supracalycine sarcothecze of
Statopleans when present are wholly or partially attached
to the hydrotheca, while in the Eleutheroplea they are not
so attached ; but Halopteris is perhaps an exception to the
latter rule, and in some Plumularians the supracalycine
sarcothecee are entirely wanting. But notwithstanding the
difficulty of framing definitions which would be universally
applicable, it is in most instances easy to refer a species to
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its proper sub-family by its general facies, and by the pre-
dominance of the characters of one group over those of the
other.

The prevalence in the old genus Aglaophenia of special
ramuli, armed with nematophores, and serving to protect
the gonangia, has long been familiar, and of late years two
genera of Hydroids have been made known which combine
such gonangial structures with the trophosome of a typical
Plumularia. Professor Allman accordingly divides each of
the sub-families Eleutheroplea and Statoplea into two
minor groups—the Phylactocarpa, which have the gonangia
protected by some form of « phylactocarp,” or special ramulus
armed with nematophores; and the Gymnocarpa, which are
destitute of any such structures. The phylactocarpal
ramuli of Aglaophenia and its allies are the “nematocladia”
of Kirchenpauer,

NoTE ON THE INTRATHECAL RIDGE,

With regard to the structure of the hydrotheca in the
Plumulariidee, the ¢ Challenger” Report says —* In almost
every case there is present in the hydrotheca of the Stato-
plea a slightly projecting chitinous ridge, which runs on the
inner surface of the walls transversely from behind forwards,
but with a more or less oblique direction, and which more
or less completely encircles the cavity of the hydrotheca,
thus forming an imperfect septum, which divides the hydro-
theca into a proximal and a distal portion. This is the
intrathecal ridge, which, as just said, is never present in the
Eleuntheroplea. In some species of Statoplea, what has the
appearance of a similar ridge running from before backwards
may be seen in the anterior portion of the hydrotheca.
This, however, is only the optical expression of a fold in the
walls of the hydrotheca.” So far as the Australian Plumu-
lariidee are concerned, however, the condition is just the
opposite of that stated in the foregoing extract, and the true
intrathecal ridge, or partial septum, is that which runs from
before backwards, while the posterior one is generally a
mere fold in the walls of the bydrotheca. In the half-dozen
species of which Halicornaria superbe is the type* and
also in Aglaophenia Huxleyi and A. phoenicea (both of

* In H. speciosa, a species of this group figured in the Report on the Gulf
Stream Hydroids, the anterior ridge 1s described by Professor Allman as the
‘“intrathecal ridge.” -
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which are included in the “ Challenger” Report), the anterior
intrathecal ridge is very conspicuous, being a true partition
extending fully half way through the hydrotheca ; and if we
look into the aperture of the latter at a proper angle we see
that the ridge 1s, in most cases, even more prominent at the
centre than where it joins the walls of the hydrotheca, and
that it is often thickened at the edge and crenate. In no
Australian species have I seen the posterior ridge so promi-
nent, the only one in which I have found it well developed
being Aglaoplenia divaricata, particularly the variety
which I formerly described as A. M*Coyi; and none of the
ten species of Halicornaria included in the “ Catalogue”
show any trace of it. The posterior ridge, however, though
stated to be always wanting in the Eleutheroplea, is really
present in a rudimentary form in the stout variety of
Plumularia obligua and in P. filicaulis, and is well
developed in P. Australis,and still more in P. spinulosa.
The anterior ridge is large in P. producta, extending half
through the hydrotheca. The use of the intrathecal ridge is
evidently to form a protective shield, behind which the
hydranth can retire; and if we consider its structure and
origin it will be sufficiently obvious that whether it springs
from the back or from the front of the hydrotheca its nature
1s essentially the same, and that it originates from a fold or
constriction of the hydrothecal wall, which ismore or less bent
upon itself either towards or away from the hydrocladium,
or in both directions alternately. If we take a tubular sac
of any flexible substance, and bend it slightly upon itself
near the base, we shall make a fold or crease, deepest on the
side towards which we bend the sac, and partially encircling
it. This represents the slight fold which crosses so many
species of Aglaophenia near the base, constituting a rudi-
mentary posterior ridge. If we now take the same sac,
and bend the other extremity in the opposite direction, we
shall have a fold on the opposite side, and nearer the mouth.
This is found in many species, and varies from a slight
narrowing below the aperture to a deepinflection, according
to the degree to which the distal part is recurved. This
double curving is well shown in Aglaophenia longicornis
and in the Cladocarpus wventricosus of Allman’s Gulf
Stream Hydroids. It is but a step further to those forms
in which the recurved portion is intimately united to the
body of the sac, so that the double plate thus formed
becomes an internal partition, as seen in Aglaophenia
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Huzleyi and A. pheewicea, and, in a still more advanced.
stage, in the before-mentioned section of Halicornaria.

STRUCTURE OF THE STEM AND BRANCHES.

In examining the structure of the hydrocaulus, particu-
larly among the Statoplea, I find that there are two distinct
modes of blanchmo one of which is mainly characteristic of
the monosiphonic C;pecies, while the other is only possible
where there is a compound stem. In the former case the
stem and branches are simple jointed tubes, which, when the
hydrophyton is large, are of considerable thickness, and the
branches spring from the ordinary internodes, behind or
between the hydrocladia, or occasionally, in some species,
replacing them. In most polysiphonic species, on the other
hand, the primary jointed stem is slender (the requisite
stremrth being given by the compound stem, which is only
developed as the zoophyte increases in size), and the branches
spring, not from the jointed stem, but from the supple-
mentary tubes which grow up in contact with it. = For
example, in dg Jlaophenm longicornis we find at the back of
the original slender jointed stem a stouter secondary tube,
and from this spring at regular intervals the alternate
pinnately-arranged branches. In such species as this it is
evident that the fascicled structure must be developed before
the branches can be produced, and is therefore essential to
the normal growth of the hydrophyton, but there are species
which, in the thick stem and the mode of branching, agree
precisely with the typical monosiphonic forms, but which,
nevertheless, have the lower part of the stem and branches
fascicled; in such cases the adventitious tubes might be
absent without atfecting the general habit.

As regards the origin of the compound stem, it is obvious
that the supplemental tubes ave hydrorhizal elements.
Monosiphonic species sometimes occur, with a few irregular
tubes, which, springing from the hydrorliiza, have attached
themselves to the basal part of the stem instead of to a
foreign body. In Halicornopsis avicularis (as in many
Sertularians) the additional tubes are regularly present, and
are so numerous as to thicken the stem considerably, while
in the typical polysiphonic_species they are,as shown above,
of still more importance. Keeping in ‘mind the hydrorhizal
origin of the polysiphonic stem, we see that in 4 chwplwnw.
long'wm nts, for example, every one of the main pinne is
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equivalent to a separate shoot of such species as A. parvula,
a fact which is further illustrated by the presence, near the
base of the stem in the latter species (and, indeed, in many
others), of a long oblique joint similar to that which exists
near the base of each pinna in 4. longicornis. Such a
- joint is seen in young specimens of A. divaricata, and when
the supplementary tubes grow up, and branches are pro-
duced, each branch has a similar joint. I have not hitherto
met with any species with branches springing both from the
jointed stem and the added tubes.

ELEUTHEROPLEA,

PLUMULARIA, Lamk., modified.

Hydrocladia pinnately arranged ; sarcothecee not attached
to the hydrotheca.

Gonangia not provided with phylactocarps.

Lamarck’s genus Plumularia was originally formed to
include the whole of the pinnate Plumularians, and was
synonymous with the Aglaophenia of Lamouroux. The
latter author, however, suggested a subdivision of the genus,
which was adopted by M‘Crady and later authors, and in
which the name Plumularia was assigned to the Eleuthero-
plean species, and Aglaophenia to the Statoplean. Accord-
ing to Professor Allman’s views the genus should be still
further limited, so as to include ounly those species with all
the sarcothecee movable; and in the “Challenger” Report
he proposes a new genus—Heteroplon—for a species which
has the anterior sarcotheca in the form of a stout fixed
spine, curved towards the hydrotheca. This condition of
the sarcotheca, however, is common to several of our species,
while in others it differs from that of a typical Plumularia
only in its stouter base and consequent wider area of attach-
ment, which renders it rigid. Every possible degree of
variation exists between the long, slender sarcotheca, which
is swayed by every motion of the fluid surrounding it, and
the short fixed spine of Heteroplon pluma ; it follows, there-
fore, that there is no definite line of demarcation between
Heteroplon and Plumularia. Of the species described in
the “Catalogue,” P. Romsayi, P. cornuta, P. setaceoides,
P. effusa, P. obliqua, P. spinulosa, P. hyalina, P. pulchella,
and probably P. badia, have the anterior sarcothece per-
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fectly movable, and would come under the genus as limited
by Professor Allman. P. obligua and the three following
species agree in having only a single hydrotheca on each
pinna. In P. delicatule the anterior sarcothece are small,
and, though agreeing in all essentials with those of the
abovenamed species, seem more rigid, always retaining the
same position, at least when dry. In P.campanule the
supracalycine, as well as the anterior sarcothecee, are short
and stout, and so firmly attached as to prevent any varia-
tion of their position. If foreibly pushed aside they instantly
assume their normal position on removing the pressure.
Notwithstanding the fixed nematophores, this species is
described by Professor Allman in the Report as a Plumularia,
under the name of P. laxa. The other species described in
the “ Catalogue” which have the anterior sarcotheca im-
movable, and curved towards the hydrotheca, are P. Buskii,
P. aglaophenoides, P. Goldstewni, I. filicaulis, P. compressa,
P. Australis, and probably P. obconica. P.compressa and
P. Australis agree with P. obligua and its immediate allies
in having only one hydrotheca on each pinna, but differ in
the stout fixed anterior sarcothecee, which look like project-
ing portions of the hydrocaulus. In several of the species
the sarcotheca is so strongly curved towards the calycle as
to seem almost appressed to it. A

It will be seen, therefore, that among the Australian Eleu-
theroplea the fixed condition of the anterior sarcothece is
by no means rare, as, according to Professor Allman, it is in
the sub-family generally, and that, in fact, it obtains in at
least half our species. As it is not constantly associated
with any peculiar form of the sarcotheca, but depends merely
on its relative size at the point of attachment and the firm-
ness of the perisarc, and does not imply any important
structural distinction, it seems best to include all the species
under the genus Plumularia—in other words, to continue to
take that genus in the sense in which it is used by Hincks,
Kirchenpauer, and most other recent writers on the Plumu-
lariidee. I would further suggest that the other Eleuthero-
plean genera should be made sufficiently comprehensive to
include species which differ from each other only in the
fixed or movable condition of the anterior sarcothecze.

HavoprTERIS, Allman.

Hydrocladia pinnately arranged; mesial sarcothece not
adnate to the hydrothecee ; laterals fixed, adnate.



80 The Genera of the Plumulariide,

Gonangia unknown.

H. carinata, the only species, agrees with the typical
Eleutheroplea in the form and position of the calycles, and
the anterior sarcothecee, though fixed, are attached by a
slender base. The supracalycine sarcothecze are described as
adnate to the side of the hydrotheca, which character is
unknown elsewhere in the sub-family. In Professor
Allman’s figures, however, the cup of the sarcotheca is shown
raised above the margin of the hydrotheca, and the long
tubular adnate portion seems rather to resemble the peduncles
which, in several species of Plumularia, support the sar-
cothecee, than an intimate part of the latter organs.

ACANTHELLA, Allman.

Hydrocladia pinnately arranged, those near the tips of
the branches replaced by spines; sarcothece not attached to
the hydrotheca.

* Gonosome unknown.

The genus Acanthella is formed for the single species,
Plumularia effusa (Busk), and differs from Plumularia only
in having spines armed with nematophores in place of the
hydrothecal tamules towards the extremities of the
branches.

ANTENNELLA, Allman.

Hydrocladia simple, springing directly trom the hydro-
rhiza; sarcothecee not attached to the calycle.

Gonangia not provided with phylactocarps.

This genus 1is distinguished from Plumularia by the
absence of a stem. Inseveral Plumularians, however, simple
ramuli like those of Antennella have been found growing
from the same hydrorhiza with ordinary pinnate shoots.
This has been observed by Busk in Plumularia campanula,
by Kirchenpauer in P. filicaulis, and by myself in Halicor-
narie umalis, and it is quite possible that all the species of
Antennella may be similar stemless forms of ordinary
ramulose species,

SCHIZOTRICHA, Allman.

Hydrocladia pinnately arranged, bifurcating once or
more; sarcothecee not attached to the hydrotheca.
Gonangia not provided with phylactocarps.
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The distinguishing feature in this genus is the bifurcation
of the pinnz. In both known species there is seated in
each bifurcation a hydrotheca without nematophores. One
of them is further remarkable for having two sarcothecae
side by side in place of the usual anterior one.

PoLyPLUMARIA, Sars, modified.

Hydrocladia pinnately arranged, with an accessory
hydrothecal ramulus springing from the proximal internode
of each; sarcothece not attached to the hydrothece.

Gonangia not provided with phylactocarps.

The genus Polyplumaria of Sars was characterised mainly
by its doubly pinnate ramification, while Diplopteron
(Allman) was distinguished by the same feature, and also
by the possession of two pairs of lateral sarcothece above
the hydrotheca. In the “Challenger” Report the species
are united under Polyplumaria, and the generic characters
modified, making the essential feature the possession of an
accessory ramulus bearing hydrothecee, and springing from
the proximal internode of each pinna. According to Sars’
figures, his Plumularia gracillima has the same peculiarity,
and our P. cornule also has the secondary ramulus, though
in an aborted or rudimentary form.

MoxostacHAS, Allman,

Hydrocladia arranged uniserially; sarcothecee not attached
to the hydrotheca.

Gonangia not provided with phylactocarps.

In the only known species of this genus the hydrocladia
are arranged in a single series along the distal side of the
branches, somewhat as in the Gymnoblastic genus Pennaria.
The minute structure is like that of Plumularia Catharing.

ANTENNULARIA, Lamarck.
(Nemertesia, Lamouroux.)

Hydrocladia disposed along three or more sides of the
stem; sarcothecae not attached to the hydrothece.

Gonangia not provided with phylactocarps.

The hydrocladia of Antennularia have been usually
described as verticillate. The above definition will include
all the species now known, among which are the Heteropyxis

G
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norvegice, of Sars, in which the hydrocladia are in threes,
with a sub-spiral arrangement ; the Nemertesia decussata of
Kirchenpauer, which has the hydrocladia in pairs, each pair
being in a plane at right angles to that of the pairs next
above and below, so as to form four series on the stem ; and
the Antennopsis Lippuris of Allman, in which they are
without definite order. Professor Allman now considers
Antennopsis not distinet from Antennularia.

ScIURELLA, Allman.

Hydrocladia disposed round the stem; sarcothecze not
attached to the hydrotheca.

Gonangia with horn-like processes, and a ramified blasto-
style.

}:I‘he only species known has the hydrocladia arranged as
in Antennularia decussata, and differs from Antennularia
only in the gonosome.

The genera already passed in review belong, so far as is
known, to the Gymmnocarpa; the two remaining genera,
Hippurella and Callicarpa, constitute the Phylactocarpal
section of the Eleutheroplea. Each of these genera is at
present represented by a single species only; both are from
the North American coast, and both are very similar in the
minute structure of the trophosome.*

HippURELLA, Allman.

Trophosome as in Plumularia.

Gonangia protected by phylactocarps, which consist of
nematocladia arranged verticillately at the tips of the
ordinary branches.

Professor Allman described this genus in the Report on
the Gulf Stream Hydroids, but supposed the verticillate
branchlets to be hydrocladia. Mr. Fewkes, on further
examination, found that they were provided with nemato-
phores instead of hydrothece, constituting a phylactocarpal
gonosome. In the only known species there are six ramuli
in each verticil.

* In the «Catalogue” I have inadvertently stated that these genera have a
similar trophosome to that of Aglaophenia.
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CALLICARPA, Fewkes.

Trophosome as in Plumularia.

Gonangia protected by phylactocarps, which consist of
nematocladia, arranged verticillately, and occupying a short
distinet branch.

The principal difference between Callicarpa and Hippurella
is in the position of the gonosomes, which in the former
genus form distinct branches, instead of being the distal
portions of the ordinary ones. In the single species which
is known the phylactocarps are produced in verticils of
three, and each one is twice bifurcated, so as to form four
spine-like ramuli, each whorl thus consisting ultimately of
twelve ramuli, which curve upwards, the whole gonosome
resembling a spike of barley. The close alliance with the
preceding genus is obvious, and, as Mr. Fewkes remarks,

“it is, morphologically speaking, as if the proximal part of
the branch which bears pinnz in Hippurella was reduced to a
peduncle, and the distal end, with its verticillate ribs, became
the gonosome.”

GATTYA, Allman.

Hydrocladia springing directly from the hydrorhiza, or
from other hydrocladia, borne on jointed peduncles; hydro-
thecee with a toothed margin; lateral sarcothecse movable.

This genus is peculiar in its habit, the hydrocladia growing
directly from the hydrorhiza, or springing irregularly from
each other; but in either case the basal part is composed of
a number of short joints without appendages, forming a
sort of peduncle. The anterior sarcotheca is of the fixed
type found in several of our Plumulariee (which would be
included in the genus Heteroplon of Allman), and the toothed
calycle is, according to Professor Allman, unknown elsewhere
among the Eleutheroplea.

STATOPLEA.

The genus Aglaophenia, as understood by Hincks and
Kirchenpauer, included the whole of the Statoplean
Plumulariidee, both Phylactocarpal and Gymnocarpal.
Professor Allman separated the species with unprotected
gonangia, under the name of Halicornaria, but at first
associated with them a species (H. saccaria) which has the
gonangial ramules slightly modified. I suggested in the

G 2
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“ Catalogue” that such species should rather be associated
with those in which the gonangial pinne are still further
altered, and that only the species with unprotected gonosomes
should be included under Halicornaria. Professor Allman
independently came to the same conclusion, and, in the
“ Challenger” Report, proposed the genus Lytocarpus (an
adaptation of Kirchenpauer’s sub-genus Lytocarpia) for the
species which have the gonangia borne on moditied pinnee;
but also included in it a section of the corbula-bearing species.
This appears to me by no means the most natural arrange-
ment, as will be apparent if we divide the species of
Aglaophenia and Lytocarpus admitted by Professor Allman
into three groups, as follows:—

1. A corbula present, the ribs of which form leaflets, and
do not bear hydrothecee (Aglaophenia, Allman).

2. A corbula present, the ribs of which bear a single
hydrotheca near the base,and do not form leatlets (Lytocarpus,
Allman, part).

3. No corbula, gonangia borne on scattered modified pinnze
(Lytocarpus, Allman, part).

In view of the fact that the first and second of these-
sections agree in the presence of a corbula—which, moreover,
is in each case formed from the same structural elements,
only somewhat differently modified—while in the third group
the corbula is entirely absent, it seems evident that the first
two groups are much more nearly allied to each other than
either of them is to the third, and, consequently, if thereis to
be any generic separation, this group must stand alone. I
propose, therefore, to modify the generic description of
Lytocarpus so as to make it include this section oniy—that.
is to say, all the species in which the gonangia are borne on
pinnge, the distal portions of which are modified by the
suppression of the hydrothecee,so as to form nematocladia.
It is to be observed that it is not the scattered position of
these nematocladia which so sharply distinguishes this section
from all the true corbula-bearing species (in fact, the
Lytocarpus racemiferus of Allman has the nematocladia.
brought together in a special part of the branch, so as to form
what may be called a “pseudo-corbula™); but the fact that
the true corbula is composed of nematocladia which are not-
modified pinnee, but secondary structures springing from the
pinnz, and not represented at all in the species which I would
assign to Lytocarpus.
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Coming now to the question as to whether the first two
of the foregoing groups should be re-united wunder
Aglaophenia, or whether the second should be considered a
distinet genus, I am strongly inclined to adopt the former
course. The distinctions between these two groups, as laid
down by Professor Allman,are simply that in the first the
corbula-ribs form leaflets, and do not bear hydrothecse, while
in the second they are rod-shaped or sabre-shaped, and have
a hydrotheca near the base of each. If these differences
were constant they might be deemed of generic importance;
but in such species as A. divaricate (Busk) and 4. acantho-
carpo(Allman) the ribs are almost filiform, and certainly do
not merit the name of leaflets so much as do those of
A. distans (Allman), which, nevertheless, Professor Allman
would now place under Lytocarpus, presumably on
account of the ribs bearing hydrothecee ; while in 4. vitiana
(Kirchenpauer) we have a species in which the ribs of the
corbula assume the form of broad leaflets, like those of
A. pluma and its allies, except that they are only united to
each other at intervals along the margins instead of con-
tinuously, and yet bearing each a hydrotheca, as in the species
of the other section. Seeing, therefore, the irapossibility of
drawing any satisfactory line between them, I regard all the
true corbula-bearing species as belonging to the genus
Aglaophenia, the essential character of which will be the
possession of a corbula, the ribs of which are secondary
structures, springing from a modified pinna, and consisting of
the modified mesial nematophores of the hydrothecse near
their base, which hydrothecze may be either present or
suppressed.

The Lytocarpus secundus of Allman is a very exceptional
species, but if, as Professor Allman supposes, the single
series of nematocladia borne by the gonangial pinna be
homologous with the ribs of the éorbula of Aglaophenia, it
may be regarded as an aberrant form of that genus. This
seems the more likely, from the fact that the spine-like
nematocladia are only borne on alternate internodes, as if
the whole of one series had been suppressed.

The homology of Aglaophenic myriophyllum seems to be
in dispute, as Professor Allman says that 1ts corbula consists
of ribs formed exactly as in other species by the modification
of the mesial nematophores of the hydrothecae at their base;
while Mr. Hincks states that these structures “do not take
the place of the anterior sarcotheca, which is present, as
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usual, but spring from the stem supporting the calycle
between the latter and the sarcotheca;” and he adds that “in
some cases after reaching a certain height they give origin
to a second calycle similarly placed;” and he consequently
concludes that they are modified ramuli, in which case the
species would come under the genus Lytocarpus, as herein
restricted.

AGLAOPHENIA, Lamourouz, modified.

Hydrocladia pinnately arranged, mesial and lateral
sarcothecee attached to the hydrotheca for at least a part of
their length.

Gonangia produced in a corbula, the rachis of which is a
modified hydrocladium, and the ribs modified mesial
sareothecee, often united to form a closed sac.

According to the above definition the genus will include
all the true corbula-bearing species which Professor Allman
ranks under Lytocarpus. I have taken for granted the
correctness of Professor Allman’s theory of the origin of the
corbula. According to this view the hydrothecee of the
gonangial pinna become, in certain species, turned alternately
to the right and the left, and raised above the pinna on
peduncles, and it is the mesial sarcothecee of these hydro-
thecee which, becoming enormously enlarged and developing
a number of secondary sarcothecae, constitute the ribs of the
corbula. Mr. Fewkes’ objection that this view assumes the
existence of two series of hydrothece side by side on the
gonangial pinna is based on a misconception, as the pinna
consists only of a single series of internodes with a hydro-
theca on each, though the fact of the hydrothecae being
turned alternately to right and left gives them the appearance
of being biserial. It is an easy transition to such species
as A. devaricata, which have the hydrothecee of the corbula
entirely suppressed ; and, whether the hydrothecae be absent
or not, the ribs may be represented by broad leaflets, and
united to form a pod. Such species as 4. divaricata have
the secondary sarcothecae of the narrow corbula-ribs in
distinet pairs, and usually very much larger than those
which border the broad leaflets of A. parvule and its
allies.

Of the Australian species whose gonosomes are known,
those which have an open corbula, with numerous narrow
ribs, like those of 4. acanthocarpa (Allman), are A. divari-
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cata, A. plumosa, A. ramosa, and 4. formosa ; those which
have a closed corbula are A. parvula, A. pluma, A. Mac-
Gillivrayr, A. crucialis, and A. Lendenfelds (A. Kirchen-
pawri, Lend.)

LyTocARPUS, Allman, modified,

Trophosome as in Aglaophenia.

Gonangia protected by nemotocladia, which consist of
modified hydrocladia, and do not produce secondary ribs.

There are two Australian species described in the « Cata-
logue” which will have to be placed under this genus—
namely, A. wrens and A. phenicex. In the former the
scattered gonangial pinnae bear several hydrothecee below
the gonangium, but above it are abbreviated and provided
with nematophores only. 4. phenicen has every third
pinna on each side of the fertile branches altered into a
nematocladium, bearing only a single hydrotheca below the
gonangium, and having the rest of its length recurved, and
armed with two series of large nematophores. In L. racemsi-
ferus (Allman) the nematocladia are all brought together into
a particular part of the branch, forming a pseudo-corbula.
In this species each joint of the nematocladium bears three
sarcothecze, the mesials of the suppressed hydrothecee being
retained as well as the laterals.

There is a striking resemblance between the nematocladia
of L. pheniceus and those of A. divaricata. In the
“ Catalogue” I have cited these species, along with A. urens,
A. patule (K.) and Pleurocarpa, as showing the stagesin the
transition between species with naked gonangia and those
with a true corbula; but this seems to be an error, caused
by superficial resemblances, since the nematocladia of
L. pheeniceus and its allies are altered pinne, while those of
A. divaricata are modified mesial nematophores, and those
of Pleurocarpa are, according to Allman, homologically
distinct from either.

CLADOCARPUS, Allman.

Trophosome as in Aglaophenia.

Gonangia protected by pbylactogonia (special protective
branches which spring from the hydrocladia).

In all the known species of this genus the phylactogonia
spring from the proximal internode of an ordinary hydro-
cladium, and are curved over the gonangium, which may be
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borne on the phylactogonium itself, or on the stem, or in
both positions. They do not take the place of the mesial
nematophore of the proximal hydrotheca, though in one or
two cases these hydrothece are destitute of a mesial nema-
tophore; but it is suggested that they may represent the
nematophores of hydrothecee which are suppressed. They
are usually, but not always, branched and antler-like.

Several species of Cladocarpus are noticeable for being
of a more slender and flexuous type than the Statoplea
generally, and for having much elongated hydrothecee, with
even margins. Inone or twospecies the anterior sarcotheca
does not touch the hydrotheca.

AGLAOPHENOPSIS, Fewkes.

Trophosome as in Aglaophenia.

Gonangia protected by special ramuli, each of which is a
modification of the mesial sarcotheca of the proximai nydro-
theca on a pinna.

The characters relied on by Mr. Fewkes to distinguish this
genus from Cladocarpus are the unbranched and jointed
condition of the phylactocarp; but Professor Allman has
described a speciesof Cladocarpus with jointed phylactogonia,
and does not, consider the branching essential. The phylac-
tocarps of Aglaophenopsis, however, are modified from the
mesial nematophores of the proximal hydrothecee, while in
Cladocarpus they are independent structures, and the genus,
if retained, must rest on this distinction.

PLEUROCARPA, Fewkes.

Trophosome as in Aglaophenia.

Corbula formed from part of a branch, of which the other
portion bears hydrocladia.

Mr. Fewkes regards the gonosome in this genus as
undoubtedly formed from a branch, which seems proved by
the presence of the ordinary pinnae on the distal portion; he
also considers it homologous with the corbula of Aglaophenia,
but this view cannot be correct, as the corbula in that genus
is formed from a pinna. The arched ribs forming the corbula
are supposed by Professor Allman to represent the phylacto-
gonia of Cladocarpus, the pinnz which 1n that genus support
them being here entirely suppressed. Mr. Fewkes, on the
other hand, seems to regard them as altered pinnee. If the
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latter supposition be correct, there is nothing to separate the
genus from Lytocarpus, one species of which (L. racemiferus)
has the nematocladia all together in one portion of the
branch. The form of the tubular sarcothecas on the ribs, how-
ever, approximates most nearly to thatfound in some species
of Cladocarpus, and the fact that they are described as pro-
jecting at right angles on all sides of the ribs does not favour
the theory that the latter are modified pinnee, as when this is
the case the sarcothecze are arranged symmetrically in the
same median or lateral positions which they would occupy if
the hydrothecae were present. A remarkable feature of
P. ramosa is the presence on the most proximal part of the
fertile branch, where no pinnze are produced, of a series of
hydrothecze. Professor Allman suggests that they may be
nematophores, which have been mistaken for hydrothecee,
and there is no doubt that the structure strikingly resembles
in appearance the proximal part of the ordinary branches
in such species as Aglaophenic divaricata, which are
destitute of pinne, and bear a central series of large sar-
cothecce. I know of no case among the Statoplea where
hydrotheca are regularly borne directly on a stem or branch,
though I have met with an abnormal instance of such a
case.

ACANTHOCLADIUM, Allman.

Hydrocladia replaced by spines at the tips of the branches;
remainder of trophosome and gonosome as in Aglaophenia.

This genus is distinguished, like Acanthella among the
Eleutheroplea, by having the pinne at and near the tips of
the branches in the form of hollow spines, destitute of
hydrothecae. The ribs of the corbula in 4. Huzleyi are not
flattened, and each bears a hydrotheca.

PENTANDRA, Von Lendenfeld.

Hydrocladia pinnately arranged, a mesial and two pairs
of lateral sarcothecee adnate to each hydrotheca.

Gonosome a corbula, as in Aglaophenia.

Two species of this very distinct genus have been described
by Dr. von Lendenfeld. The hydrotheca resemble those of
a typical Aglaophenia, with tubular mesial and lateral sar-
cothecze in the usual positions, but possess, in addition, a
second pair of laterals, which are adnate to the sides of the
hydrotheca as far as the margin, above which, in both species,
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they rise to a considerable height, the free part about
equalling the adnate. The mesial sarcothece are about as
long as the hydrotheca, so that the added pair of laterals are
much the longest of the five. Both species have a closed
corbula, of the same type as that of 4. pluma.

HALICORNARIA, Busk, modified.
(Gymmangiwm, Hincks.)

Trophosome as in Aglaophenia.

Gonangia not protected by phylactocarps.

This genus is now taken to include only those species
which are destitute of any form of phylactocarp. It was
first proposed by Busk for all the pinnate Gymnocarpal
Plumularians, but modified by Allman, so as to exclude the
Eleutheroplea. Hincks, however, had previously proposed
the name Gymnangium for the group now included under
Halicornaria, but though the former name had the priority,
it has been universally passed over in favour of the latter.
All the species of Halicornaria described in the “ Catalogue”
are destitute of folds in the hydrothecal internodes. None
of them have any trace of the posterior intrathecal ridge,
but in H. superba and its allies the anterior ridge is very
conspicuous.

Professor Allman’s H. plumosa should be re-named, as
Dr. Armstrong has described a species under the same name.

The Halicornaria ramulifera of the “ Porcupine” expedi-
tion appears to me so distinct by reason of the separation of
the mesial nematophores from their hydrothecs, and the
interposition of the accessory ramuli, that a distinct genus
ought to be established for its reception. Each internode of
the hydrocladia bears one of these appendages, and all of
them curve towards the distal end of the pinna, and not
backwards over the gonangia.

HALICORi\'OPSIS, Bale.
(Azygoplon, Allman.)

Hydrocladia pinnately arranged; a fixed anterior sar-
cotheca adnate to the hydrotheca, laterals absent.

Gonangia not protected by phylactocarps.

This genus, which was first described by me in the Journal
of the Microscopical Society of Victoria for 1882, differs from
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Halicornaria simply in the absence of the lateral sarcothece.
The species on which it is founded, H. avicularis, had been
previously described by Kirchenpauer under the same specific
name, but, as he could not find the lateral sarcothece, he
described them as minute. The Azygoplon rostratum of
the “ Challenger” Report is the same species.

DipLoCHEILUS, Allman.

Hydrocladia pinnately arranged; hydrothecee provided
with an outer calycine envelope; mesial sarcotheca not
adnate to the hydrotheca, laterals absent.

Gonosome unknown.

This genus is distinguished by the duplicature of the
hydrotheca-walls. D. mirabilis, the only species, has the
mesial sarcotheca in the form of a concave disc, with a per-
foration in the centre. Its affinities are with the Eleuthero-
plea quite as much as with the Statoplea.

STREPTOCAULUS, Allman.

Hydrocladia uniserial, spirally disposed round the stem
trophosome otherwise as in Aglaophenia.

Gonosome unknown.

This genus is distinguished from all other Statopleans by
the spiral and uniserial disposition of the hydrocladia, and.
is the only genus yet known in the sub-family which has
the hydrocladia disposed otherwise than pinnately.

IIT—GENERAL NOTES ON AUSTRALIAN HYDROIDS.

CAMPANULARIA RUFA, Bale.

This species resembles Lafdea halecioides, described by
Allman in the Report of the «Porcupine” expedition, but
may be distinguished by the stem-processes from which
spring the hydrothece, and which are much thicker than
the pedicles of the latter species. There is also a distinct,
though narrow, floor to the hydrotheca.

LINEOLARIA FLEXUOSA, Bale.

The gonangia of this species, hitherto unknown, may be-
defined as follows : —
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Gonothecee broadly elliptic, very convex above, with
irregular transverse ruga; aperture rather large, terminal,
looking upward ; margin elevated and expanding, operculate;
a number of long, erect spines (usually somewhat over 20)
on the upper side of the gonotheca, about equidistant from
each other.

The hydrophyton often commences to grow in a tolerably
regular fashion, giving off alternate pinnately-disposed
branches, and afterwards forming an irregular network. To
the naked eye it resembles very delicate metallic tracery.
Most commonly the polypary is more or less invested by
minute diatoms and other adventitious matter; but when
this is not the case—as in the newly-formed portions—the
structure is perfectly clear and transparent, and of such
tenuity as to resemble a soap-film. When seen by reflected
light it is more or less iridescent,

SERTULARIA BISPINOSA, Giray.

It is noticeable that in this species the older portions of
the hydrocaulus are decidedly coarser and stouter than the
more recently formed distal portions, a condition which I
bave not observed in the allied species S. operculata.

I have omitted to mention that Professor D’Arcy W.
Thompson argues in favour of the identity of the two species,
and cites Kirchenpauer’'s Dynamena fasciculate (which he
considers to be Gray’s D. bispinosa under another name) to
show that there is no more than a varietal difference. This
appears, however, to be a misconception, for Kirchenpauer’s
species is absolutely identical with our common form of S.
operculata, which differs from the true S. bispinosa in
having the calycles adnate for the greater part of their
length, and in the form of the gonothecte,

Such specimens as I have seen of S. bispinose may be
readily distinguished from S. operculate by the touch alone,
as its coarser habit and sharper serrulations (caused by the
more projecting hydrothecae) give it a peculiar harshness,
‘which is very characteristic.

Mr, H. Watts has collected this species at Warrnambool.

SERTULARIA TRISPINOSA, Coughtrey.

A specimen of this species was collected by Mr. H. Watts
at Warrnambool many years since. It hasnot been recorded
from any other Australian locality.
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SERTULARIA LOCULOSA, Busk.

I have described this species in the “ Catalogue” as being
occasionally pinnate, but have nowno doubt that the supposed
pinnate specimens belong to a ditferent species—namely, the
S. Australis of Kirchenpauer. So far as is known at present,
S. loculosa has only occurred in the simple form.

SERTULARTA AUSTRALIS, Kirchenpauer.

Some specimens of a Sertularian which I received from
Mr. Maplestone, and considered a pinnate form of S. loculosa,
are, I believe, to be referred to the above species. By com-
paring the figure of a variety of S. loculose which is given in
the  Catalogue” (Plate IV, fig. 6) with that of S. Adwustralis
(Plate VIIL, fig. 7), it will be seen that there is no noticeable
difference in the form of the hydrothecze; but specimens of
the latter species which I have since collected at Williams-
town have hydrothecze which are almost entirely without
the abrupt bend in the middle, and are provided with
shorter teeth. The species is evidently a close ally of
8. divergens and S. tenwis, from which it differs mainly in
the larger and stouter internodes and hydrothece. As in
those species, the internodes are comparatively wide below
the hydrothece, and slender and elongated above, with
slender joints. Though the species is usually pinnate,.
specimens of simple habit are occasionally met with.

SERTULARELLA JOHNSTONI, G'ray, sp.

Under this name I have included two rather distinct
forms—one (from New Zealand) with the hydrothece some-
what narrowed towards the aperture, or sub-conical, and with
the gonangia narrow in proportion to their length,and with
about fourteen annulations; the other, common in Bass
Straits, rather stouter, with tubular hydrothecs, and the-
gonangia larger, proportionally broader, and with not more
than about eight annulations. Dr. Kirchenpauer considers
that in the type form the long, closely-ringed gonangia are
associated with completely tubular hydrothecs, and he
describes as a new species (S. purpurea) a form which differs
little, if at all, from the New Zealand one mentioned above,
the free part of the hydrothecze being, perbaps, slightly
shorter. Professor Allman, however,describes the hydrothecee:
of S. Johnstoni as being slightly narrowed towards the
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aperture, and Mr. Coughtrey calls them conical or sub-
conical. I have no doubt, therefore, that my New Zealand
specimens are the true S.Johnstoni. With regard to the
Bass’ Straits form, its tubular hydrothecee, and the distinet
form of its gonangia, entitle it to rank as a distinct variety,
perhaps even as a distinet species. It is stated, however, by
Mr. Coughtrey that there is considerable variation among
New Zealand specimens, the annulations of the gonangia
differing greatly in number and closeness. Hence, I have not
felt justified in establishing a new species on what might
prove insufficient grounds. The S. divaricata of Busk differs
from this form to a comparatively small extent, and may have
to be united with it, as I have seen specimens which appeared
intermediate.

PLUMULARIA CAMPANULA, Busk.

The Plumularia laxa of Professor Allman (¢ Challenger”
Report) is, I have no doubt, identical with the above species.

PruMmuLARIA BUSKII, Bule.

I have described this species as having the median sarco-
‘thecae fixed; this applies, however, only to the anterior ones,
those above the hydrothecze being movable.

PLUMULARIA AGLAOPHENOIDES, Bale.

It is suggested in the “ Catalogue” that if the genus
Diplopteron be retained, it should be modified so as to
include this species. The suggestion, however, is no longer
applicable, as the genus has since been merged by Professor
Allman in Polyplumaria, the essential feature of which,
according to the more recent definition, is the possession of
an accessory ramulus springing from each pinna.

PLUMULARIA EFFUSA, Busk.

This species is the type of Allman’s genus Acanthella,
which is distinguished by the presence of spines or meta-
morphosed hydrocladia at the distal part of the branches.
From the « Challenger” Report it appears that Kirchenpauer’s
description (which I have quoted in the “Catalogue”) is
erroneous in assigning only a single supracalycine nemato-
phore to each hydrotheca, there being in reality a pair of
Taterals, as in the Eleutheroplea generally.
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Were it not that the «Challenger” specimens have been
identified by Mr. Busk and Professor Allman from actual
comparison with the original types of P. effusa, it would be
difficult to believe them the same. The figure in the
“ Report” represents a strong, coarsely-growing species, with
very distinct pinnee, and calycles conspicuous to the naked
eye, as in the larger Aglaophenis; while Kirchenpauer’s
figure of P. effusa shows a slender form, in which not only
are the hydrothecae far too small to be seen without optical
aid, but the hydrocladia themselves are so delicate as to be
scarcely noticeable, like a fringe of very fine hairs. That
this is the more correct representation is proved by a sketch
of Mr. Busk’s of a portion of the polypidom, which is
precisely like Kirchenpauer’s figure, except that the pinnee
are a fraction longer. The magnified figure in the “ Report”
also differs somewhat from that of Kirchenpauer, and from
Mr. Busk’s sketches, notably in the hydrothecee being less
ventricose, and in the direction of the folds in the hydro-
thecal internode. The nematophores are shown by Kirchen-
pauer as having the margin entire, while in the “ Challenger”
figure it appears sinuated or canaliculate. Here the in-
accuracy is doubtless on Kirchenpauer’s part, as all the
allied species have canaliculate sarcothecz ; indeed, I have
never met with an Eleutheroplean in whichthe strue-
ture was otherwise.

PLUMULARIA CORNUTA, Bale.

This species might with propriety be placed in the genus
Polyplumaria, which, as now modified, is distinguished by
the presence of an accessory hydrocladium springing from
the proximal part of each pinna, although in P.cornute the
accessory ramulus bears only a single hydrotheca, above
which it terminates ina blunt point.

PrumurariA WATTSII, n. sp.

Hydrocaulus monosiphonic, branched, attaining a height
of about ten inches; stem very slender, almost equal in
thickness throughout ; branches numerous, small, disposed
around the stem in an irregular spiral, about 1-16th of an
inch apart, one on each stem-internode, close to the summit ;
sometimes bearing one or two small secondary branchlets as
well as the pinnee; pinnze short, alternate, one borne close
to the summit of each internode of the branches, divided
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into alternate longer and shorter internodes, of which only
the former bear hydrothecee. Hydrothecae cup-shaped,- ex-
panding upward, rather short, adnate up to the margin,
aperture at right angles with the pinna. Sarcothecze bitha-
lamie, canaliculate, slender at the base and movable; one
below each hydrotheca, and one at each side above it ; one
between every two hydrothecze, on the intermediate
internode ; one at the base of each pinna, and one on the
lower palt of each internode of the branches.

Gonothecae borne in the axils of the pinnz, long, rather
narrow, smooth, tapering about equally to the base and to
the small circular aperture.

South Channel, Port Phillip Bay, Mr. Hy. Watts.

This species may be readily distinguished by the long
slender stem, with its small branches arranged at short
intervals from base to summit. These branches are mostly
less than an inch long, and, in the specimens which I
examined, were stouter and darker in the proximal portions,
from which the pinne had fallen off. A single branch
examined separately bears some resemblance to a shoot of
P. setaceoides, but the hydrothecee are more expanding, and
differ also in being adnate up to the margin, and in the
horizontal aperture. The fold or wrinkle which in P.
setaceoides comes between the hydrotheca and the anterior
sarcotheca is generally absent or slightly marked in the
present species, and the sarcotheca is not so near the hydro-
theca as in P. setaceoides, the internodes being longer.

PLUMULARIA 0BLIQUA, Saunders, sp.

I have found branched specimens of this species on sea-
weed washed up on the beach at Williamstown.

PLUMULARIA PRODUCTA, Bale.

This species partakes of the characters of both the Stato-
plea and the Eleutheroplea. To the former group it is allied
by the anterior position of the intrathecal ridge, a feature
common to many Statopleans, while in those species of
Plumularia which have a more or less distinct ridge it is
posterior in position. The fixed anterior sarcotheca is not
in contact with the calycle, and agrees generally with the
same organ in many Plumularise, but the laterals, which are
usually more distinctive, appear to be totally absent in this
species. It should therefore probably be placed in a new
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genus, which, however, cannot be satisfactorily defined at
present, owing to the absence of the gonosome.

AGLAOPHENIA PARVULA, Bale.

The variation of the structure of the corbulain this species
is paralleled by that of A. filicula (Allman), a closely-allied,
but larger, species. Professor Allman thinks it probable
thatin 4. filicula the closed corbula is the normal form, and
that the occurrence of corbulee with the leaflets separate is an
occasional irregularity. Doubtless the open corbula, which
in 4. parvula is of comparatively rare occurrence, is a rever-
sion to an ancestral type. The closed corbula of this species
has a supernumerary rib or leaflet, as in 4. filicula, but with
the important difference that in the latter species it springs,
like the other leaflets, from the rachis, while in A. parvule
it is a secondary growth, given oft’ from the first leaflet of
the corbula just above the base, and almost at a right angle ;
it therefore runs forward about parallel with the rachis of
the corbula. It is not present when the corbula is open.

* AGLAOPHENIA DIVARICATA, Busk.

In A. divaricata, as well as in some other species, the
proximal part of the branchesis destitute of pinne for a
distance about equal to the length of the pinnz on the
main stem, and this portion of the branch bears along the
front a central series of sarcothecae, which in 4. divaricate
are very large. The bare proximal part of the branch is
separated from the remainder by a long oblique joint. Small
unbranched specimens are generally monosiphonic through-
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